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Introduction
The U.S. Geological Survey (USGS), in partnership with the California Waterfowl Association (CWA) and other organizations, have compiled large datasets on the nesting ecology and management of dabbling ducks and associated upland nesting birds (Northern Harriers These historical datasets represent some of the longest term datasets on nesting ducks in North America, if not the world. They are extremely valuable for ongoing waterfowl management and habitat conservation efforts in California, as well as throughout the world. However, without organization and electronic access, these data are an untapped resource and are not being used to the full extent possible. Prior to this project, these datasets were scattered among various agencies and organizations, and original paper nest cards were being stored in cardboard boxes in attics and storage containers that were not suitable for long-term archival storage. In addition, most of these data had not been entered into a computerized database and thus were at high risk for permanent data loss.
To protect this irreplaceable dataset, we submitted a series of proposals to obtain funds to complete this data archival project over the past 5 years. The Central Valley Joint Venture, USGS Data Rescue Program, and USGS Ecosystems Mission Area funded this data archival project. In addition, we leveraged other USGS projects on nesting shorebirds, songbirds, and seabirds to use further resources to more fully develop the nest database structure for use on nesting waterfowl. Specifically, this large dataset on ducks was archived by USGS, but the dataset is owned and managed by a consortium of organizations. Therefore, any access and use of this data must occur through the principal investigators, who contributed data and resources to this archival project, as detailed in section, "Data Availability."
With the conclusion of this project, most duck nest data have been entered, but all nest-captured hen data and other breeding waterfowl data that were outside the scope of this project have still not been entered and electronically archived. Maintaining an up-to-date archive will require additional resources to archive and enter the new duck nest data each year in an iterative process. Further, data proofing should be conducted whenever possible, and also should be considered an iterative process as there was sometimes missing data that could not be filled in without more direct knowledge of specific projects. Despite these disclaimers, this duck data archive represents a massive and useful dataset to inform future research and management questions. 
Objectives
The objectives of this project were to: 1. Work with various organizations to locate, obtain, and organize all data on nesting ducks in California. 2. Build an electronic archival system for long-term storage, and electronically scan all nesting data. 3. Build an enterprise-level nesting database in a relational database management system to enter and store these data with a Microsoft ® Access user interface. 4. Enter the archived data into the nesting database. 5. Summarize available waterfowl nesting data in California.
Archival Process Objective 1-Initial Data Rescue and Archive
We searched for all available waterfowl nesting datasets in California, including the California Waterfowl Association, USGS, and University of California-Davis (UC Davis) offices and field stations. Much of the data were found in storage rooms, garages, and attics of buildings and stored in lightweight cardboard boxes. All data and documents were collected, consolidated into a single location, and reviewed and organized according to project and data type. Currently, all original nesting files have been organized and filed in metal file cabinets at the USGS Dixon Field Station.
Objective 2-Electronic Archival System
After data were organized, we electronically scanned all waterfowl nest data and saved as Adobe ® Acrobat ® pdf files. During the process of organizing and scanning the data, we developed a spreadsheet inventory for all existing data (appendix A). The inventory documents the data type, physical file location, electronic file location, data entry status, and additional metadata for each piece of data.
Objective 3-Relational Nesting Database
Database Structure
The primary data of interest were nesting waterfowl data. To make these nesting data more accessible, we developed a relational database to store nest data ( fig. 1) . Briefly, this database collects all nest information including specific information on nest visits, nest attributes, spatial location of nest, depredation events, individual eggs, and vegetation at the nest. In addition to nest data, the database also stores data on female ducks that were captured on the nest and banded (although these data have not been entered into the database). The properties and structure of the database allows for rigorous proofing routines to be performed for ensuring the integrity of the data. Given the structure of the relational database, these tables can be queried and merged together by a trained user to develop complex datasets for statistical analysis.
Database Entry Forms
The data entry program provides a structured environment where the data can be entered and accessed simultaneously by multiple users, facilitating rapid entry if staff and resources are available ( fig. 2 ). Within the nest database, structured forms and subforms (figs. 3-5) enforce quality control and reduce the number of data entry errors. The database environment also allows for easy data revision and quality control. To avoid errors, access to the nest database is restricted to approved and trained users only, and roles define whether users can enter, edit, or only view data. Approved users are trained and provided an instruction manual that fully describes the components of the nest database as well as detailed standard procedures for data entry and specific data entry activities, such as nest fate determination.
Objective 4-Nest Data Entry
Over a period of 4 years, most of the waterfowl nest data were entered into the nest database. We have entered nest data from 1985 to 2014, which includes more than 26,500 nests from 118 site-years. More nest data are still available for entry but entering these additional nest data is beyond the scope of this project. Original nest data also should be continually proofed as resources become available, as part of an iterative process of data management. Sample sizes of nests monitored by study site, cooperators involved in the data collection, number of years sampled, and availability of associated metadata are shown in figure 6.
Objective 5-California Waterfowl Nest Data Summary
From 1985 to 2014, a total of 26,578 duck and associated upland nesting bird nests were monitored ( fig. 6 ). The species of nesting bird by study region is shown in figure 7 No other study site has more than 8 years of nest data, but other moderately sized datasets include Gray Lodge (8 years), Thermalito Afterbay (6 years), Mendota (5 years), Sacramento Valley (5 years), CREP Colusa County (5 years), CREP Yolo County (5 years), Fendt (5 years), Kalfsbeek (5 years), Beale Air Force Base (4 years), Los Banos (4 years), Delevan National Wildlife Refuge (3 years), Palm Tract (3 years), and Yolo Bypass (3 years; fig. 8 ). The number of nests monitored by year and subsite for each study region is shown in appendix B.
By far, the most duck nest data have been collected at the Grizzly Island Wildlife Area study site, which has been a long-term collaboration between CWA, USGS, and UC Davis. CWA started monitoring this site in 1985 (McLandress and Yarris, oral commun., 2015) , and UC Davis (Ackerman and Eadie, authors unpublished) began collaborating in 1997. Since then, CWA, USGS, and UC Davis have tried to maintain this annual nesting program. This dataset has been used to generate several scientific publications describing duck nesting ecology (Mclandress and others, 1996; Ackerman and others, 2003a, 2014) , molt migration movements (Yarris and others, 1994) , density dependent nest survival (Ackerman and others, 2004; others, 2012, 2013) , influence of alternate prey on duck nest survival (Ackerman, 2002) , and parental investment behaviors of nesting ducks (Ackerman and Eadie, 2003; Ackerman and others, 2003b figure 9 . This extensive nesting database has been useful in guiding habitat management and restoration plans in Suisun Marsh (Ackerman and others, 2014) .
Conaway Ranch
One of the more successful partnerships with the private sector has been the collaboration with Conaway Ranch. CWA has monitored duck nesting every year from 1995 to 2007 at Conaway Ranch, finding between 52 and 187 nests each year.
Data Backup
The nest database and the scanned pdf files of the raw data are stored on a USGS network server in Dixon, California that is regularly backed up to hard drives in Sacramento, California. A copy of the data also is stored on an external hard drive and regularly updated.
Data Availability
Waterfowl nesting data collected in California are the result of a number of organizations and cooperators dedicated to understanding and guiding the management of breeding waterfowl in California and represent tens of millions of dollars spent on research and data management over the past 30 years. Those interested in using these data should contact the curators of Archiving California's Historical Duck Nesting Data at USGS (Josh Ackerman and Mark Herzog) with the proposed collaboration, data request, and summary of the proposed products. The proposed collaboration will then be circulated among cooperators for further discussion about collaboration, individual responsibilities, and co-authorship on developed products.
Future Directions
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